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most one book can accomplish is to present well written Mysteries Unraveled by Channels
summaries that direct the reader to the primary litera- Gone Awryture. In this regard Hertzberg and coauthors have done
an admirable job, although the volume would have bene-
fitted from an introductory overview of the field to orient
Ion Channels and Diseasethe nonspecialist. Importantly, each of the chapters dis-
By Frances M. Ashcroftcusses what isn’t known or is controversial about the
San Diego, CA: Academic Press (2000). 481 pp. $75.00topic at hand, information that is often missing from the
journal literature. Another attractive feature is that each
review is written by two authors representing different
The controlled movement of molecules and other sub-laboratories and often quite different viewpoints. For
stances between cellular compartments is critical to thethose within the gap junction community, it is interesting
survival of cells, tissues, and the organism. This move-to observe how potentially contentious issues are nego-
ment occurs through channels or pores that traverse thetiated. While the majority of readers will be unaware
cell’s plasma membrane or membranes of intracellularof the implications of these author pairings, they will
organelles. The regulated activity of specific membranenonetheless profit from the fact that in most cases the
channels is critical to many essential physiological func-biases of individual researchers are deemphasized, giv-
tions, including the initiation of secretion, maintenanceing a more balanced view than is sometimes the case
of membrane excitability, stimulation of muscle contrac-in the secondary literature.
tion and control of osmolarity. Consequently, it shouldAs is inevitable in a fast-moving field, some of the
not be surprising that altered channel function can con-more recent milestones in gap junction research are not
tribute to the development of a variety of disease states.addressed in as much depth as might seem warranted
This relevant and timely book provides an extensivein hindsight. For instance, there is little discussion of
and excellent overview of membrane channels and theirinnexins, the aforementioned gap junction–forming
potential involvement in disease.counterparts of connexins in genetically tractable inver-
Modern biochemical methods have provided an ave-tebrates. Moreover, the chapter on connexins in the
nue for the isolation and determination of the composi-CNS was written before the publication of electrophysio-
tion of many channel complexes. Channels are madelogical and morphological evidence that certain types
up of protein subunits that form aqueous-filled pores
of GABAergic interneurons are electrically coupled by
that span the lipid bilayer. The opening and closing of
gap junctions into networks that may facilitate long-
many channels can be “gated” by particular physical or
range synchronous activity in the neocortex (Galarreta
chemical stimuli while other channels are ungated and
and Hestrin, Nature 402, 72–75, 1999; Gibson et al.,
open at rest. For example, voltage-gated channels are
Nature 402, 75–79, 1999), hippocampus (Fukuda and
opened or closed by membrane potential and can ex-
Kosaka, J. Neurosci. 20, 1519–1528, 2000), and other hibit permeability to specific ions. In contrast, chemical
regions of the adult brain (Tamas et al., Nat. Neurosci. signals operate ligand-gated channels. Binding of these
3, 366–371, 2000). There is also not much emphasis on chemicals opens channels with selective ionic perme-
gap junction-linked diseases. For most of these disor- ability. Gene families exhibiting considerable amino acid
ders, only palliative treatments are currently available homology encode different subunit isoforms composing
and the discovery of their molecular basis provides a voltage-gated and ligand-gated channels. Most re-
foundation for the development of new therapies. The cently, an inventory of the chromosomal location of the
reader interested in gap junctions and disease is re- genes encoding channel protein subunits is underway.
ferred to the recent volume edited by Peracchia, particu- The basic biophysical properties of many voltage-
larly chapters 20 and 22 (Gap Junctions: Molecular Basis or ligand-gated channels have been established only
of Cell Communication in Health and Disease—Volume within the last few decades with the development of
49: Current Topics in Membranes, C. Peracchia, ed., sophisticated electrophysiological measurement tech-
Academic Press, San Diego, CA, 2000). niques. Ionic currents flowing through specific channels
are commonly measured with patch-clamp techniques
Note added in proof: On September 27, 2000, the scien- and the kinetic behavior of many channels has been
tific community lost Dr. Norton B. Gilula (The Scripps established. The ability to express cloned channel pro-
Research Institute), a founding leader in the field of gap teins in cell systems amenable to these techniques has
junction research and a coauthor of one of the chapters advanced our understanding of structure–function rela-
in this volume. Dr. Hertzberg has dedicated this book tionships. These studies have shown that the mutations
to his memory. (See also the contribution by R. A. Lerner in genes that cause specific changes in channel protein
on pp. 541–542 in this issue.) composition can lead to significant dysfunction in chan-
nel behavior. In fact, mutations in channel genes were
Linda Musil identified in families with inherited neurological disease.
Vollum Institute for Advanced Biomedical Research These clinical phenotypes attributable to mutations that
Oregon Health Sciences University alter the behavior of membrane ion channels have been
3181 SW Sam Jackson Park Road termed “channelopathies.” As the human genome con-
Portland, Oregon 97201 tinues to be determined, understanding the relationship
between genetic regulation of ion channels and disease
will become even more important in clinical arenas.
In this book, the author has successfully undertaken
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the difficult task of presenting an overview of the sizable to commonly recognized classes of voltage- or ligand-
literature about membrane channels and their potential gated channels, but instead includes the general proper-
involvement in disease. Furthermore, in numerous in- ties and the potential clinical roles of a wide variety of
stances, the author summarizes how the genetic dys- membrane channels. In addition, later chapters cover
function has provided exciting insight into structure– channels in nonexcitable cells, especially those cells
function relationships key to normal channel activity. critical to the immune response. Information is included
Dr. Ashcroft has organized this book masterfully. The about pores formed by antibiotics in bacterial mem-
first five chapters provide an overview of pertinent back- branes and how these channel-like pores have been
ground information including the basic properties of used as model systems to understand basic channel
channels and the biophysical and molecular approaches behavior. Also included is a discussion of parasite pore
commonly used to analyze channel function. This intro- formation in intracellular membranes as a means to es-
ductory information successfully provides the general cape from phagosomes and how “channel forming” ven-
reader with the vocabulary essential to understanding oms may form calcium channels in mast cell membranes
topics covered in later chapters without the burden of allowing calcium influx, degranulation, and release of
excessive detail. The remainder of the book is dedicated histamine. Thus, the reader really can begin to appreci-
to discussions of selected ion channels and related top- ate the broad nature of “channelopathy” as a major
ics. In most chapters, the basic properties of the chan- contributor to the development of disease phenotypes.
nel(s) under discussion are highlighted, followed by a In summary, Dr. Ashcroft has been very successful in
succinct summary of key structure–function studies, meeting the stated task. The book is well written and
and a review of disease entities that can be attributed enjoyable to read. Given the rapid advance of knowledge
to alterations in this channel. Figures are appropriately in this field, the content is amazingly up-to-date. This
intermingled throughout the text to reinforce salient book is an excellent overview text for the advanced
points. undergraduate or beginning graduate student and
A significant portion of the book is dedicated to a would be beneficial to the ion channel researcher as well
discussion of voltage- and ligand-gated channels with as established scientists whose expertise is in unrelated
identified mutations known to contribute to the develop- areas. Furthermore, the author provides an excellent list
ment of specific diseases. As an example, the author of referenced books for those wishing a more detailed
describes that mutations that change the composition of discussion of particular topics such as the biophysical
voltage-gated sodium or potassium channels in cardiac properties of specific ion channels. I believe that this
muscle cause a lengthening of the ventricular action text also provides an excellent and essential source of
potential, increased calcium current, and early after- information for clinicians wishing to better understand
depolarizations that initiate unwanted action potentials. the relevance of “channelopathies” to the presentation
These changes in membrane excitability result in long of disease. Dr. Ashcroft has certainly hit the mark.
Q-T (LQT) syndrome, a rare cardiac disease that pro-
duces ventricular arrhythmia and potentially sudden Rodney L. Parsons
death. This example is particularly important because Department of Anatomy and Neurobiology
it demonstrates that quite similar clinical phenotypes College of Medicine
can be produced by mutations in different components University of Vermont
of a single channel complex or by mutations in different Burlington, Vermont 05405
channels within a common cell type. Also discussed
are diseases such as hypokalaemic periodic paralysis,
familial hemiplegic migraine and spinocerebellar ataxia
type-6 that result from an altered composition (and con- The Direction of Cell Polarity
sequent altered behavior) of voltage-gated calcium
channels in skeletal muscle or CNS neurons. Mutations
in voltage-gated chloride channels lead to the develop-
Cell Polarityment of myotonia or depletion of extracellular volume
Edited by David G. Drubinand hypotension. Additional chapters focus on ligand-
Oxford: Oxford University Press (2000). 344 pp. $55.00gated, receptor-channel complexes such as those gated
by acetylcholine, glutamate, glycine, and GABA. Myas-
thenic syndromes are caused by mutations in skeletal
Cellular asymmetry, or cell polarity, is integral to themuscle cholinergic receptors, and a rare form of epi-
development and functioning of all organisms from bac-lepsy is attributed to a mutation in neuronal nicotinic
teria to humans. Modern methods have fueled tremen-receptor subunits. Many glutamate receptors exhibit
dous advances in our understanding of the mechanismsmarked calcium permeability, and overstimulation of
underlying the generation of cell polarity. In recent yearsthese glutamate receptors is thought to be involved in
a number of reviews, including those contained in thisa variety of neurodegenerative diseases or ischemic in-
collection, have captured and distilled the progress thatsults following a stroke. There is an extensive review of
has been made in a manner useful to both students andgenetic mutations in chloride channels that cause al-
those already in the field. This collection acquaints thetered function of epithelial cells in multiple tissues in-
reader with the diversity of systems in which questionscluding the lung. These alterations underlie the etiology
of cell polarity and organization are being tackled. Theof cystic fibrosis, a very common and devastating dis-
reviews progress from the simple to the complex, fromease in the United States and northern Europe.
Dr. Ashcroft’s coverage of the subjects is not limited bacteria to metazoans. Most reviews center around or-
